This paper explores the evaluation of cluster policies designed to support cooperation and networking. We examine the case of the long-running Basque policy, where support is provided for 'cluster associations'. We first examine empirically the effects of the cluster associations on firm productivity performance, alongside other variables including agglomeration and firm behavioural characteristics. The results provide some weak evidence for the existence of additionality associated with the policy. We complement this empirical work with context-specific knowledge of the policy in question to show that the nesting of both empirical and contextual approaches is crucial for effectively evaluating such policies.
INTRODUCTION
There is widespread acceptance, certainly within Europe, of the need to design policies such as cluster policies that nurture and support cooperative relationships among groups of firms. Despite this acceptance there remains a shortage of thorough evaluations that enable us to understand the impacts of these policies. The intangible outcomes of such policies and their systemic character give rise to specific evaluation demands that are difficult to meet using any one evaluation technique. In this paper we argue the importance of nesting empirical analysis within a contextual understanding of the policy, an approach that is applied to the long-standing cluster policy of the Basque Country region of Spain.
Policies designed to nurture and support cooperative relationships between economic agents (firms and support organizations) have been increasingly employed during the last two decades. This has corresponded both with the rise of systemic concepts of innovation (FREEMAN, 1987; LUNDVALL, 1992; NELSON, 1993; COOKE et al., 1998) and with the establishment and growing popularity of the 'cluster' concept (PORTER, 1990 (PORTER, , 1998 (PORTER, , 2003 SCHMITZ, 1995) . Indeed policies designed to nurture and support the development of strong clusters of firms and other production-related organisations are today widespread. This is despite varied critique around the theoretical and empirical basis of the cluster concept (BENNEWORTH and CHARLES, 2001; MARTIN and SUNLEY, 2003; LORENZEN, 2005; BELUSSI, 2006; PITELIS et al., 2006) .
The theoretical benefits of conscious and unconscious relationships between geographically proximate groups of firms are rooted in the work of Alfred MARSHALL (1907, 1919) on industrial districts, and have been analysed from a range of different perspectives and contexts (PIORE and SABEL, 1984; BECATTINI, 1991; SAXENIAN, 1994; SCHMITZ, 1995) . related to firm location decisions based on the importance of external economies). We also include here the driver (iii) 'policy targets' for selected priorities defined within the Basque autonomous region (e.g. innovation and quality management measured through R&D expenditure and ISO certifications), and (iv) a few standard and observable control variables at the firm level such as age of company, employment level and legal status. The results provide some evidence that members of CAs have larger productivity and productivity growth than non-members of CAs. We then complement this empirical work with context-specific knowledge of the policy in question as a means to include also relevant qualitative inputs and outcomes (e.g. mutual effects between cluster policy and other business promotion programmes, knowledge spillovers from activities developed by CAs to non-associated firms). We argue that the nesting of both empirical and contextual approaches is crucial for effectively evaluating cluster policies.
The paper is structured as follows. In section 2 we provide theoretical background on clusters and the basis for cluster policies, and discuss their evaluation. Section 3 then outlines the Basque cluster policy and previous attempts to evaluate its effectiveness.
Section 4 presents the empirical study, and section 5 is dedicated to a contextual discussion of these results that highlights the limitations of the exclusive use of statistical approaches to evaluating cluster policies. Finally, we make some concluding comments on future lines of research in section 6.
THEORETICAL PREMISE AND EVALUATION OF CLUSTER POLICIES

Clusters and Cluster Policies
The theoretical premise for the benefits of industrial clusters has its deepest roots in the seminal study of agglomeration economies of MARSHALL (1907 MARSHALL ( , 1919 . Since then 6 economists have tried to explain the effects derived from geographic concentration of economic activity. Following GLAESER et al. (1992) , it is common to distinguish between 'Marshall-Arrow-Romer (MAR)' and 'Jacobs' externalities. MAR externalities occur because the concentration of a specific industry within a geographic area facilitates knowledge spillovers across firms (lower costs of communication and transactions), while Jacobs externalities are based on inter-industry knowledge externalities, which are most likely to appear in large and diverse urban areas. There is a large empirical literature that has analysed various aspects of agglomeration impacts in terms of both Jacobs and MAR externalities. See, for example: GLAESER et al., (1992) ; AUDRETSCH and FELDMAN (1996) ; PACI and USAI (2000); DURANTON and PUGA (2001) ; GREUNZ (2004) ; MARTIN et al. (2008b) ; SPENCER et al., (2009) 
Clusters are not simply an agglomeration concept however. Agglomeration per se implies potential costs as well as hypothesised benefits; congestion of infrastructure use and labour market pressures are two clear examples of negative externalities. Moreover the benefits require more than agglomeration. They rely on cooperation between agents to acquire competitive advantages; for example, sharing the costs of input purchases or risky innovation projects, or joint access to finance or international markets. Credit and export consortia, production cooperatives, etc. provide examples (PIORE and SABEL, 1984; BECATTINI, 1991; SCHMITZ, 1995) . Moreover innovation is increasingly recognised as being network-oriented, i.e. rooted in complex processes of interactions and cooperation among a variety of actors within the innovation system (suppliers, competitors, employees, customers/users, research institutions, regulatory bodies and so on) (VON HIPPEL, 1988; FREEMAN, 1991; LUNDVALL, 1992; POWELL et al., 1996) . These considerations create a persuasive rationale for policies that are focused on facilitating co-operative network relationships. Indeed, based on these theoretical premises (i.e. agglomeration economies and cooperation), alongside well-known success cases such as the Italian industrial districts (PIORE and SABEL, 1984; BECATTINI, 1991) and Silicon Valley (SAXENIAN, 1994) , policy-makers have seized in particular upon PORTER's (1990 PORTER's ( , 1998 PORTER's ( , 2003 neat packaging of the 'cluster' concept. An increasing number of authorities at supra-national, national, regional and even local level have integrated the 'cluster' concept into their policy discourse (OECD, 1999; ISAKSEN and HAUGE, 2002; SÖLVELL et al., 2003; MARTIN and SUNLEY, 2003; PITELIS et al., 2006; NAUWELAERS and WINTJES, 2008; BORRÁS and TSAGDIS, 2008) . Complementarily, the plethora of cluster policies has been supported by the devolution processes that many countries are experiencing and the increasing private/public collaboration in projects derived from EU structural funds (LAGENDIJK and CONRFORD, 2000; RODRÍGUEZ-POSE and GILL, 2003) .
Many cluster policies are built around the policy tool of establishing and/or supporting institutions for collaboration (IFCs). Here financial, infrastructural and/or technical support is given for the formalisation of cooperative relationships between agents in some form of association or network. Such institutions are of course not only associated with cluster policies; some have long been present in the form of trade associations, entrepreneurial networks, industry associations, etcetera. Cluster initiatives, or cluster associations, represent a particular form of IFC in which groups of firms, research and educational institutions, government agencies, and others come together to improve the competitiveness of a specific, geographically-bound 'cluster' of productive activities (PORTER and KETELS, 2009) . Cluster initiatives can be initiated by companies, universities, or government agencies, but research indicates that their success depends on the active involvement of all agents in setting and pursuing an agenda, rather than on who initiated the effort (SÖLVELL et al., 2003; AHEDO, 2004; PARRILLI, 2004; EISEBITH, 2005, 2008 ; ARANGUREN ET AL., 2009).
Cluster Policy Evaluation
Given the growth of these policies, the evaluation and monitoring of the management of cluster associations has become a key topic (TERSTRIEP, 2007) . Such evaluation is important because cluster association initiatives have limited resources, both in human and financial terms, and they need to strategically prioritise their activities. Evaluation of cluster associations also plays an important legitimisation role, both within the cluster of firms and externally among policy-makers. However, the evaluation of the impacts of the cluster policies themselves in terms of their stated aims and objectives is less developed: see SCHMIEDEBERG (2010) for an overview.
While evaluation of public policies is widely acknowledged as critical in enabling better decision-making processes and ensuring future policy effectiveness (TUROK, 1990; RAINES, 2002; STOREY 2000 STOREY , 2004 OCDE, 1999 OCDE, , 2007 NAUWALAERS AND WINTJES, 2008; BORRÁS and TSAGDIS, 2008; PARRILLI, 2008) , problematically cluster policies face distinct challenges in their evaluation. The tangible outcomes that can be explicitly linked to the financial inputs of many policies are frequently absent in policies that focus on facilitating collaboration. Thus their evaluation is more of a tool for ongoing improvement than an ex-post control of whether the policy assistance led to a specific outcome. Indeed, in a context of overlapping policies evaluation can support the better integration of different processes, generating constant feedback for agents that will improve the real outcomes of various inter-connected policies (NAUWALAERS and WINTJES, 2008; BORRÁS and TSAGDIS, 2008) .
The continuous adaptation of policies to socio-economic reality is particularly relevant in regional policy-making, where aspects such as trust, social capital, and system connectivity are both central and complex in terms of cause-effect relationships (ASHEIM, 2010) . Here the difference between ex-post and continual evaluation processes is crucial, because while ex-post evaluation is summative in nature (it tries to measure policy effects and impacts), ongoing evaluation processes are formative in nature (enabling policy-learning through the lifespan of the policy). Corresponding with the evolution from classical conceptions of policy towards more systemic ones, evaluation should also evolve to dynamic processes of interaction with and feedback from the targeted agents, so as to facilitate reflection and continuous policy adaption.
This creates an additional challenge for academic analysis of the impacts of cluster policies: how to integrate traditional empirical techniques for analysing tangible impacts (policy additionality), with contextual elements capable of providing a wider understanding of the effects of the policy? In fact, the relevance of contextual elements is justified by the existence of organizational, social, institutional and cultural inputs that may produce meaningful effects only in the long-run. However, while both approaches give important insights, they are rarely treated together. Most academic analyses evaluating cluster policies have focused on one or the other; typically either case studies highlighting contextual elements (see for example : PARRILLI, 2004; PITELIS et al., 2006; ARANGUREN et al., 2008; BORRAS and TSAGDIS, 2008) or evaluations seeking to quantify direct effects in terms of a specific 'hard' outcome (see for example : HUGGINS, 2001; MCDONALD et al., 2007; MARTIN et al., 2011a; 2011b; DE LA MAZA et al., 2012) . The reality of cluster policies, however, is that the relationships between tangible and intangible effects are extremely difficult to de-limit. As a consequence, while analyses showing tangible, quantifiable additionality are attractive to policy-makers seeking to legitimise their policies, such analyses can be misguided if they occur in isolation without a contextual appreciation of the policy.
Analytical strategy
This paper attempts to show that the inherent complexities in evaluating cluster policies necessitate the integration of empirical and contextual understanding. The first step consists of focusing analysis on a particular geographical context, in this case the cluster policy implemented since the early 1990s in the Basque Country region of Spain, which is introduced in the next section. This is an important departure point because all of the clustered firms in the area receive a homogeneous policy treatment.
The second step in the analytical strategy is to formalise a theoretical model to be tested with firm-level data. Given that the stated overall aim of the cluster policy is to increase the competitiveness of the Basque Country, and following PORTER's (1990; p. 84) argument that "only meaningful concept of competitiveness at national level is productivity", specifically the capacity of "companies to achieve high levels of productivity -and to increase productivity over time", the objective variable is firm competitiveness measured as both productivity level and productivity growth. This will be modelled as a function of a set of variables including cluster policy, geographical agglomeration, industry, and distinctive firm characteristics. Equation 1 specifies the basic theoretical model. 3 
Equation 1
After an empirical analysis of the impacts of the cluster policy, the final step in the analytical strategy is to return to a consideration of the context through a reflective analysis of the results in the light of a set of qualitative knowledge about the functioning of the policy. (table 1) .
[ Secondly, there had been a low level of mergers and strategic alliances, but an important increase in inter-firm relations (e.g. export consortiums and R&D projects). Finally, the associated firms were not inclined to self-finance the whole budget of the CA activities and hence continued public aid was regarded as necessary.
Simultaneously, a new line of research on policy evaluation was initiated by ARANGUREN and NAVARRO (2003), leading to a series of research projects defined by a group of researchers in cooperation with the DITT and some CAs (see ITURRIOZ et al., 2006; ARANGUREN et al., 2008; ARAGÓN et al., 2010; ARAGÓN et al., 2012a ARAGÓN et al., , 2012b . These projects have complemented other assessment instruments, such as the required annual planning and control process of the CAs. The studies have employed a range of methodological approaches to evaluation, and limitations of each have confirmed the importance of measuring both the tangible and intangible impacts of policy-supported CAs on firms' competitiveness so as to generate a holistic understanding of the policy.
EMPIRICAL ANALYSIS: SEARCHING FOR DIRECT ADDITIONALITY EFFECTS
The aim in this section is to establish the additionality (or not) of this policy in terms of its specific aim of improving the competitiveness of the firms that form the CAs. We undertake a comparative analysis of the population of supported and non-supported firms in terms of their productivity performance. We analyse descriptive statistics and then estimate regression models to determine the impacts of cooperation (in this case 'association membership') and agglomeration, controlling for other variables that may determine individual firm productivity performance. In doing this we employ two types of samples:
one representing the total firm population, and one using a 'matching' process. Following SCHMIEDEBERG (2010, p. 399) , "the matching sample is a quasi-simulation approach that tries to overcome the shortcomings of observational data by building 'twin' pairs of treated and non-treated elements". Estimating a propensity score (ROSENBAUM and RUBIN, 1983) , this procedure assigns to each 'supported firm' a 'non-supported firm' with similar observable characteristics. After this step the subsamples of treated and non-treated firms should be comparable, "so that the average treatment effect on the treated firm can be estimated" SCHMIEDEBERG (2010, p. 399).
Construction of the sample and matched sub-sample
Our dataset is constructed from a combination of two information sources: the SABIInforma database (economic results from Spanish firms) and the DIRAE database (economic activity directory from EUSTAT, the Basque Statistical Institute). The list of CA members is comprised of firms that joined CAs in 2002 or earlier. We selected information for two years (2002 and 2008) . This is a period of relatively stable growth across the whole economy, implying similar conditions for all firms. It is also a period in which the selected CAs had already become relevant agents within their production systems; hence a mature stage of the policy. Geographically, our data covers the three provinces and 20 counties of the Autonomous Community of the Basque Country. In terms of economic activity, we consider firms belonging to sectors that correspond with those supported by the cluster policy (see Table 2 ).
[ Consequently, their likelihood of survival is 72,15%, 10% larger than the rest of the sample (61,77%). Given that the survival rate of CAs firms is larger than their non-CA counterparts, the sample at the end of the period (2008) under-represents unsuccessful non-CAs.
Therefore, a simple OLS regression of labour productivity (or labour productivity growth)
on cluster membership will lead to downward-biased estimates. Furthermore, a simple OLS would incur in a loss of 2,093 observations. The risk of biased estimates and the loss of information that entails the use of the OLS will be addressed through the implementation of a Heckmann (1979) sample selection model. This method will also provide statistical validity (or not) for the higher survival rate of CAs in comparison with non-CAs.
We collected data using processes that were as consistent as possible in order to obtain comparable information about clustered and non-clustered firms. However, some biases in terms of size, location or distribution could arise between both samples. In order to evaluate the importance of those biases we performed a probit regression, using CA membership as the dependent variable. As explanatory variables we included the logarithm of firms' employment and age in 2002, a set of dummy variables describing whether firms are developing R&D or quality standards, the sector and location in which firms operate and their juridical form. 4 The model is significant (LR Chi 2 = 474.42, prob >Chi 2 = 0.000), the pseudo-R 2 equals 0.307, and most of the explanatory variables are significantly different from zero. Moreover, following propensity score-matching literature, we estimated the matching scores from the probit (Leuven and Sianesi, 2003) and used the nearest neighbour without replacement methodology (Deheija and Wahba, 2002) to identify comparable pairs. The matching was carried out by choosing the caliper that assured sufficient proximity between pairs. More precisely, we required the difference of propensity scores between groups to be non-significant as long as we kept the maximum number of firms in the sample. When the caliper is 0.40, the average propensity scores for clustered and non-clustered firms are 0.245 and 0.210 respectively. We could not reject the null hypothesis that they were equal (p-value = 0.215). This matched sub-sample contained 240 firms, 120 of each type. Performing the probit again with the sub-sample, the model becomes insignificant (LR Chi 2 = 10.43, prob >Chi 2 = 0.999), the pseudo-R 2 equals 0.032, and the explanatory variables are statistically not different from zero. This procedure establishes a high confidence in the results achieved in the full sample and the matched sub-sample.
Data Analysis
The overall objective is to measure how firm productivity is influenced by the most relevant cluster drivers: agglomeration economies 5 , cooperation ('association membership'), and behaviour in the areas in which cluster policy is designed to make a difference (innovation, analyzed here through presence of R&D activities, and quality, analysed here by ISO certifications in TMQ and EMQ). 6 The age, employment level, legal structure and industry of firms are also controlled for. Table 3 provides an explanation of all variables. A descriptive analysis is first undertaken to identify the different characteristics of firms that are members of CAs vis-a-vis firms that are not. Table 4 presents basic descriptive statistics (mean and standard deviation) for these two groups of firms.
[TABLES 3 AND 4 ABOUT HERE]
We can observe from both samples that associated firms are on average significantly larger than non-associated firms, and demonstrate higher productivity both in 2002 and in 2008.
Moreover, the absolute increment in productivity is also higher among associated firms, as is relative productivity growth. With regard to the behaviour measures, the two groups of firms in both samples show substantial differences in propensity to undertake R&D and adoption of ISO certification (TMQ and EMQ). In the total sample, associated firms achieve double or more of the results of non-associated firms. Differences between associated and non-associated firms in the matching sample are also substantial. This variation may be interpreted in different ways. It might be that technology-based firms are more likely to join CAs, possibly due to higher absorptive capacity which helps them reap higher benefits from interactions with other companies in the cluster. Alternatively or complementarily, this outcome might be explained by the fact that larger firms tend to associate, possibly for a series of advantages that they want to achieve in cooperation (e.g. controlling the local market or improving coordination in the value chain).
Econometric analysis
The aim of the econometric analysis is to isolate the impact of being a CA member, as opposed to agglomeration and other factors, on firms' productivity performance. The empirical models are based on the theoretical premises discussed in section 2 and the Basque cluster policy context introduced in section 3. With this analysis we will be able to detect patterns at the beginning and end of our observation period and, most critically, the Where i represents each firm and εi is the error term. It is worth mentioning that the assumption of independence and equal variance between the error terms would not hold if some firms systematically used unobserved inputs in excess of the average. This may lead to potential misspecifications of coefficient values (HUBER, 1967 , WHITE, 1982 . Moreover, our dataset has a multilevel nature as long as some of the explanatory variables are measured at county level. This can induce downward biased standard errors. We control for all those biases applying clustered (by county) robust (to Heteroskedacity) standard errors (WOOLDRIDGE, 2003) . The results from estimating these four empirical models for the two samples are reported in Tables 5 and 6 .
In the case of the full sample, where we perform OLS for Equation 2 and Heckman's (1979) selection model for Equations 3, 4 and 5, the R 2 ranges from 0.05 to 0.12 . In the first stage and environmental quality (EMQ) variables have a negative effect in both regressions, although they are not significant. Regarding (county) labour cost the sign of the variable is negative and significant in both absolute and relative labour productivity regressions, suggesting that productivity growth is higher in those counties where labour cost is low.
Finally, the GDP per capita in each county is positively linked to changes in productivity.
The key question asked from this type of statistical analysis is to what extent the cluster policy demonstrates additionality that justifies public intervention. On this question the results deliver weak positive evidence regarding effects on labour productivity growth.
While the overall positive effect of belonging to a CA is supported consistently by different specifications and samples, the changeable nature of signs and significance on many variables highlight the caution with which such analysis should be treated. Indeed, in general the results related to the variables analysed do not seem particularly significant or steady over time. Moreover, definite conclusions on additionality in the case of such relationship-driven policies are difficult to reach precisely because the systemic and tacit nature of the policy means that it cannot be entirely captured by the indicators available.
Thus while the results presented are an important input into the evaluation of such a policy, they should be positioned alongside other inputs. We turn in the next section to a detailed discussion of these limitations through a qualitatively-informed contextual analysis of what may be happening in the case of the Basque cluster policy.
CHALLENGES IN INTERPRETING THE IMPACTS OF CLUSTER POLICIES: A CONTEXTUAL ANALYSIS OF THE BASQUE CASE
There are inherent difficulties in evaluating the impacts of cluster policies. These are illustrated by the empirical analysis of the previous section and evidenced by the lack of robust formal analysis of such policies to date in the literature. The difficulties arise for two key reasons. Firstly these policies are focused above all on qualitative relationships, dealing with intangible changes in behaviour. Cluster policies are generally designed to promote (the benefits of) co-operation, alongside competition, between groups of firms and related institutions. Their focus is on relationships, and on their underlying determinants such as trust and social capital. So, unlike in 'harder' policies (e.g. financial subsidies; investment in infrastructures), the relationship between policy inputs, intermediate outputs and expected policy outcomes is unclear and extremely difficult to delimit statistically. Secondly, we are dealing with systemic policies that interact at different levels and in broader frameworks, such as systems of innovation. Interactions and interdependencies among different components of clusters and innovation systems, for example, are crucial for the development of systemic learning processes.
We are left with the challenge of how to overcome these difficulties in making a broad assessment of how well distinct policies within a given system are contributing to the overall development of that system. While empirical analysis such as that of the previous section, or the ones conducted recently by MARTIN et al. (2011a MARTIN et al. ( , 2011b , can provide an important background to the functioning of an individual policy, on its own it cannot be pushed too far in making precise impact assessments given the systemic and intangible characteristics of the policy. As such, cluster policies require a broader evaluation approach than that presented in the previous section. Specifically, evaluation should be seen more as a tool for ongoing improvement and adjustment rather than as an ex-post control of whether the policy assistance led to a specific outcome.
These arguments can be illustrated in the Basque case through a contextual analysis of a series of factors that should be considered alongside the empirical analysis presented previously. This is based on accumulated academic and consultancy knowledge over two decades of cluster development and policy in the Basque Country. Due to its systemic nature, we underline at least three areas that imply important contextual considerations to complement the former empirical analysis.
1. There could be impacts and results within clusters that are caused by different factors. So it is difficult to assign the impacts only to the cluster policy.
To evaluate the impact of a policy, it is first necessary to know the aims of the policy.
Evaluation should be related to the kind of additionality that the policy wants to generate.
The Basque cluster policy aims at improving the cluster associations' members' competitiveness through cooperation. So it seeks to generate output additionality through behavioral additionality (GEORGHIOU, 2004) . Implicitly, competitiveness is understood as productivity. The first key problem with the evaluation of the policy therefore concerns the multidimensional factors that affect firm productivity and competitiveness. There are a wide variety of factors that influence the productivity levels and growth trajectories of firms; Combining this evidence it is possible to build a strong case for positive impacts from the cluster policy: there are a series of symptoms suggesting that associated firms perform better than non-associated ones. Moreover, this impact is supported by the econometric analysis, where the positive and significant sign on the CLUSTER variable in several of the regressions suggests additionality in productivity performance from associating to a CA.
What is more difficult, however, is to be categorical with regards to the direction of causality that leads to this apparent additionality. Indeed, our contextual knowledge of the policy and firms involved would suggest that the relationship runs in the inverse sense: firms that perform better in these various indicators are those most likely to associate to cluster associations, in part through pressure from policy-makers in promoting the policy among these firms (e.g. policy-makers, who avail of detailed statistics on business performance, invited these firms to associate before inviting any other firms). Thus care should be taken in making a straightforward interpretation on cause-effect additionality.
2. There could be other benefits from the cluster policy -different from those that can be specified in a formal model -that will be generated thanks to its systemic nature.
Firstly, there are difficulties in separating the impact of CA activities on the competitiveness of associated firms with spillover impacts on non-associated firms. For instance, if the CA works to improve the provision of training and skills, it generates positive effects not only for associated firms, but also for non-associated firms located in the Basque Country. This can be seen in the case of the Aeronautics CA, which develops aeronautics engineering modules in a joint project with the Engineering School in Bilbao. In addition, there could be knowledge spillovers to non-associated firms based on the development of new technologies or innovations; these may be developed through cooperation among CA members, and transferred to other firms through user-producer relationships.
Secondly, and less obviously, cluster policies can generate a series of other indirect benefits.
For instance, in the context of the Basque cluster policy, we argue that there have been improvements in other policies through the learning process promoted among regional firms and policy-makers in the cluster policy framework. Basque CAs have maintained a close relationship with the DITT of the Basque Government, who has developed a matrix of 'vertical' and 'horizontal' technicians to attend the meetings of the CAs. Vertical technicians have a general vision of the sector in which each CA operates, and horizontal technicians have a general vision of each strategic area (innovation, internationalization, quality). The knowledge developed among technicians can provide orientation on critical issues for each cluster. Also, the government develops direct knowledge about the main problems, activities and relationships in each sector and each area, which is a valuable input in designing industry policy in a whole range of other areas. For example, this matrix structure was crucial for the definition and implementation of the Innova-cooperation programme, which was launched to support cooperative innovation projects in 2008. As a result, this programme has generated space for bottom-up defined innovation projects.
Indeed, a main conclusion of ARANGUREN and NAVARRO's (2003) study was that while the direct effects of the policy were difficult to measure in terms of competitive upgrading, two positive effects were detected: First, the adaptation of other policies to the real needs of firms; and second, an improvement in the level of knowledge among firms about public policies. Related to this argument around the impact of cluster policies in improving the efficiency of other policies, ARANGUREN et al. (2010) argue that new governance models guided by transparency are converging with various public policies interacting in the same territory. So, from the very first moment, evaluation processes pursuing the better integration of policies can help to generate constant feedback for the agents that will improve the real outcomes of the various specific policies (NAUWELAERS and WINTJES, 2008; BORRÁS and TSAGDIS, 2008) .
Other kinds of important benefits that cluster policies generate and are not captured by empirical analyses are the effects on building trust and social capital. These are key elements for sustained competitiveness in a territory, but take considerable time to build and develop impacts in more tangible areas. For instance, in the context of the Basque cluster policy, ITURRIOZ et al. (2006) and ARANGUREN et al. (2008) analyse the perceptions of CA members in the Paper cluster on the extent to which intangible outputs (networking, social capital and cooperation in strategic projects) and tangible results (improvements in firm competitiveness) were being reached. They conclude that although 80% of the association members agreed that the activities developed in the association had influenced their competitiveness, only 10% valued such impact as high or very high.
However 70% of members agreed that the association had facilitated cooperation, generated trust and helped to share knowledge and experiences. These are behavioural additionalities that over time can be harnessed to support competitiveness additionalities, and have been the focus in the development of a social capital approach for policy learning applied to the aeronautics cluster (ARAGÓN et al., 2012).
3. There could be a range of other problems related to the limitations of the available indicators in understanding complex behaviour and relationships.
It is considered that the associated firms are the beneficiaries of the policy. However, the aims that the associated firms pursue when they associate to a CA are not evident. If their motivations are based on their real interest for the potential that cooperation has for their competitiveness, and consequently they act proactively in the association, then their membership is more likely to have an impact on competitiveness. In contrast, if the members do not believe in cooperation and join primarily because others did or because policy-makers put pressure on them, one might expect membership to have a lower effect on competitiveness. Thus different and hidden motivations may produce differentiated effects that are impossible for an empirical analysis to capture. whether or not a firm conducts R&D, rather than how much they conduct, or whether or not they have obtained quality certificates. We also have no data on firm behaviour with regard to internationalisation.
Finally, in line with our statistical analysis, DE LA MAZA et al. (2008) also illustrate that the likelihood of CA membership is significantly correlated with firm size, and that larger firms are more likely to invest in R&D and have quality certificates, etcetera. So it seems that the cluster policy includes mostly larger firms, and does not extend well to smaller firms. This is difficult to control for in our quantitative analysis, given that the dependent variable is constructed from a size variable (employment). Moreover it is linked to our earlier argument regarding the problems of inferring causality in such policies, where there may be pressure from policy-makers on certain lead firms to sign up to the policy.
V. CONCLUSIONS
In this paper we have illustrated and explored the methodological challenges in evaluating soft, relationship-oriented policies. Our contribution has focussed specifically on an empirical and contextual examination of one of the longest-standing cluster policies, that of the Basque Country region in Spain.
Our empirical analysis presented a statistical overview of the characteristics and performance of two groups of industrial firms; those that associated to CAs (and have been supported by the cluster policy), and those that have not. In particular, associated firms demonstrate superior levels and growth of productivity, and appear more likely to have obtained quality certificates and to have invested in R&D. An econometric analysis using two different sample methodologies -'full sample' and 'matched sub-sample' -shows mixed results across different models and time periods. Overall we can say that there is weak evidence that the cluster policy has had a positive impact on firm-level productivity.
While the results support the existence of additionality associated with the policy to a limited extent, their nuanced nature urges caution in using this statistical analysis in isolation to evaluate the policy. Indeed the primary purpose of the paper is not to make an empirical evaluation of this specific policy, but rather to illustrate and explore the inherent difficulties in evaluating cluster policies. Using context-specific knowledge of the policy in question, we have undertaken a complementary qualitative analysis that has highlighted and clarified the limitations of the empirical analysis. As such the paper responds to an important need in the evaluation of cluster policies, showing how traditional empirical techniques can be usefully integrated with qualitative, contextual elements capable of viewing the policy from a wider perspective. Due to the limitations in indicators and datasets, but mainly to analytical difficulties in establishing simple cause-effect relationships in systemic, relationship-oriented policies, it is crucial to nest different methodological approaches to the evaluation of such policies in this way.
In this sense we argue that the empirical analysis conducted here should be treated as an important input in a wider reflection among policy stake-holders in the Basque Country, alongside a range of more qualitative studies, including case studies of the actual processes occurring in specific cluster associations (ARAGÓN et al., 2012a (ARAGÓN et al., , 2012b .
More generally our analysis raises a number of key issues for future research around the evaluation and impacts of cluster policies. In particular it suggests the importance of combining a statistical overview of firm-related and observable outcomes with: (i) a detailed understanding of the actual policy itself, and in particular of where it fits in the overall system of policies that co-exist in a specific territory; and (ii) detailed case analysis that is capable of uncovering further information around firm behaviour and motivation with respect to the policy. Only by doing this in the context of each policy it is possible to counter-balance the limitations of both the data and the suitability of statistical techniques for uncovering impacts of cooperation-based, systemic policies. NOTES 1. Cluster policies are a type of public policy that target the promotion of clusters in specific geographical contexts. In the context of the Basque Country, the focus of the empirical part of this paper, cluster policies take the form of the creation of cluster associations that promote the development of joint member initiatives in key areas such as innovation, quality and internationalisation.
2. For a methodological overview of the evaluation of cluster policies see SCHMIEDEBERG (2010).
3. See Table 3 for an explanation of variables.
4. Results are omitted here due to space considerations but can be obtained upon request.
The variables are described in the following section.
5. This variable is measured through two indicators: 1) SECAGG, which captures agglomeration economies based on sector concentration; 2) INDAGG, which captures agglomeration economies based on concentration in the four industrial parks in the Basque Country.
6. Internationalization could not be included due to lack of appropriate data. 
